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1. Ha3Ha'leHile nporpaMMbt 

nocne onpeneneHHH KaHana H.llepaoll peaKnHH no nporpaMMe 
111 

Mbt nony'laeM aa6op 

yTO'IHeHHbiX napaMeTpos, XapaKT9pH3yiOIUHX Ka>K.tlyiO H3 Bbin9T9BWHX 'laCTHU, 

B Tex cny'laHx, Kor.aa uellhiO sKcnepHMeHTa HBnHeTCH Bbi'IHcneHHe s¢<j>eKTHBHbiX Mace 

Hccne.ayeMbiX aa6opos 'laCTHU, a TaK>Ke HX yrnosbtX xapaKTepaCTHK o6c'leT co6btTHH nocne 

HJleHTHQ>HKaUHH KaHana peaKUHHI 
11 

MO>KHO seCTH no aacTOHIUell nporpaMMe, HsnHIOwel!c SJ 

3Ha'IBT9llhHO nepepa60TaHHbiM BapHaHTOMI
21

• 

HacToHIUaH npm·paMMa npe.aaa3Ha'leHa .anSI Bbt'IHcneHBH aa Mawaae M-20 s¢<PeKTHBHbiX 

MaCC H yrnOBbiX Xapai<TepHCTHK BC9B03MO~< HbiX Ha6opOB '!aCTHil (pe30HaHCOB), VfCXO.t1Hbi9 

.aaHHbl9 .anH nporpaMMbl noMeiUeHbl B '6&6nBOT9K9 H.t19HTHQ>HUHpOsaHHbiX C06biTHll' 

aa MarHBTHoll neHTe anu aa nep¢oKapTax. B Bbt.aa'le nporpaMMbt /1 
1 

.anH o.aeoro 

111 

C06biTHH 

npecyTCTBYIOT see renOTe3bt, B '6a6neoTeKe' eCTb TOllhKO o.aHa rnnoTe3a .aaHHoro co6bt

THH, Bbt6paaaaH no x 2 

Co6btTHH, o6pa6aTbtsaeMbte no aacToSJmell nporpa MMe, .aon>KHbt HM9 Tb He 6onee 10 qac-

111 
THU 0 BKniO'IaH nepBH'IHYIO B BOCCTaHOBneHHYIO nporpaMMOll H93aperHCTpHpOBaHHyiO 'laCTH-

Uy, 06C'IHTbiBa9Mbl9 pe30HaHCbl MOryT COCTOS!Tb (c Y '<9TOM yKa3aHHOrO BbtWe orpaHH'Ie 

HHH) H3 n1060r0 'IHCna OJlHHaKOBbiX H pa3HbiX '!aCTHU B n i06bi X CO'IeTaH~ ilx. nporpaMMa aBTD

MaTH'19CKB onpe,aenHeT, CO)lep>KBTCH nB HCCnenyeMbt!\ Ha6op '!aCTHU (pe30HaHC ) B HJl9HTH

Q>HUBpOBaHHOM C06biTBH H0 ecnB CO)lep>KHTC H, TO KaKHM '<HCnOM p a3nH'IHbi X KOM6HHaUH I'l OK 

MO>KeT 6btTb ocyme cTsnea. B Ka>Knoli TaKoli KOM6naaunn npoH3BOJlHTCH Bbt'<HCneHu e s¢!jleK

TBBHoll MaCChi H yrnOBbiX xapaKT9pHCTHK, 

11 • Pa3Memea&e &cxonaoll BH¢opMaUBH 

A. B rpynne A 3anaeTCR aa¢opMaUHR, noKa3btBaiOmast,nnH KaKHX THnos co6btTHll 

(peaKUHll) )lOnlKHbl Bbi'IHCnSITbCSI s<P<!>eKTHBHbie MaCChi Ha6opOB 'laCTHU (pe3 0Ha HCOB), 3Ta 

aa¢opMaUBR 3a)laeTCSI Ha nep¢oKaPTaX s sane, aaanorH'<HOM
111

• OnBH THn HJlepaol! peaKUHH 

3aHBMa9T JlB9 Sl'lel!KH H BM99T cne)lyiOIUBll BBJl: 
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45-37 36-31 30-38 27-22 21-19 18-13 12-10 9-4 3-1 

Nl a I N2 a2 N, a 3 N • a • 

Ns as Ne •• N, ., NK 

N 1 - YCIIOBHbie HOMepa 3aperHCTpHpOBaHHbiX ( BTOpH'IHb!X) 'laCTHU, BXOASIWHX b HA8HTH<j>H

IlHpOBaHHOO C06biTH8. 

a 
1 

- 'IBCIIO, IIOKa3biBaiOWee, CKOllhKO pa3 'laCTBUa C y CIIOBHbiM HOM8p0M N 
1 

BCTpeqaeT-

CSI B AaHHOM C06biTBH. 

N K- ycnosabdl HOMep ae3aperacTpaposaaaoil '!aCTHilbi, KoTopaK Obina BOCCTaHoeneaa 

1Ip01"p8MMOil KAeHTRcjiHK81lRR. 

llnH rrporpaMMbi MOlKeT 6biTb 3aAaao He oonee 10 Tarroe co6biTRil, rrocne rrocneA-

Hero C06biTIISI RAeT CTpO'!Ka '0' H KOHTp0llhH8SI CYMM8 ( CM., ,o6pa3eu·1') • EcnR Tpe6yeTCSI 

Bbi'IRCIIHTb acjlcjleKTRBHyiO Macey 3aA8HHbiX lla6opos '!aCTRI! 6e30THOCRTenbHO K Tarry 3apera

CTpapoeaaaoro co6biTRH, TO e rpyrrrre A rrpo6aeaeTCSI TOIIbKO •o• a KOHTPOllhHaH cyMMa ,. 
(eM. ~o6pa3eu :.! ) • 

nopHAOK 3allHCH '!aCTHil IIpH OIIHCaHRH npouecca MOlKeT He COBIIaAaTb C IIOPSIAKOM 

3anacu rrpouecca B '6n6nnoTeKe aAeHTRcjlaunpoBaHHbiX co6biTall'. (HacjlopMa UHH rpyrrrrbi A 

BBOAHTCSI B Sl'leiiKH M03 Y C 0010 110 0034) • 

B. B rpyrrrre B 3aAaeTCSI aa nep<j>OKapTax nacjlopMaURH o aa6opax '!aCTRU, AilS! KOTo

pb!X rrporpaMMa AOillKHa Bbi'IRCnRTb acjl<j>eKTHBHYIO Macey a Apyrae eenR'IHHbi. KalKAbiil aa6op 

38Aa8TCSI B BRAe ABYX CTpOK, cjiOpM8 3aiiRCK aHallOl"H'IHa 38IIRCK THIIOB SIA8pHbiX pe8KUHil. 

N J - ycnOBHbie HOMepa 3apel"HCTpRpOBaHHbiX (a BOCCTaHOBileHHbiX IIpO!"paMMOil KAeHTH-

cjlaKaUHR) BTOpR'IHbiX '!aCTRU, BXOA!IIIIHX B R3y'!ae Mblll Ha60p ( pe30HaHC) • 

4 

aJ qHcno, noEaahrBaJOm 

'18eTCSI B R3Y'I8eMOI 

Bcero 3aAaeTCSI ae 6< 

nocne llOCileA&eil KOMI 

3eu 3t 

MaTepaan rpynnhl B :; 

B. B rpynne B 3aAaiO· 

rpaMMbi. KoacTaHTbl 3aAaiO, 

I. KOHCT 

HoMep Sl'leilu M03Y 

0040 

0041} 
0042 

0043 

0044 

0045 

0046 

0047 

2. K OHC 

0050} 
0051 

005:.! 

K l: - KOHTpOllhHaSI cyMMa 

(CM. o6pa3eu 3anonHeHHH a· 

r. llaHHbie 'f5ROIIHOTeJ 

neHTe HllH B TOM lKe -IIOPSIAK 

nepB8SI 30Ha 006HHbi M 

OCTallhHOll ee 'laCTK. 



12-10 9--4 3-1 

a ! N • a • 

a 1 NK 

•au, BXOIIBUlHX b HII9HTH<j>H-

B 6blna BOCCT8HOBn9H8 

mos co6biTHil , nocne nocne.u

o6pa3eu 'l'). Ecna Tpe6yeTC!I 

OTHOCHT9.1IbHO K THIIY 3apera-

'Q' H KOHTpOnbH8SI CYMM8 

ae COB1181lBTb C nopB.<lKOM 

, •• (11a<jlopMauan rpynnhi A 

aa6opax 'ISCTHU, .unn KoTo

rae senH'IHHhi. KaJK.Uhili aa6op 

CH THIIOB !ill9pHbiX peaKIIHli. 

eHHhlX nporpaMMOli H.Ue HTH-

aa6op (pe30H8HC). 

'lHCnO, IIOK83b!B810Ul99 0 CKOJibKO p83 'l8CTBII8 C ycnOBHbi M HOMepOM N J BCTpe-

'l8eTCB s B3y'laeMoM aa6ope (pe3oaaace). 

Bcero 38118eTCB ae 6onee 80 pa3n&'lHbiX KOM6aaanall. 

nocne nocneiiB911 KOM6BH811HH H906XOIIBMO IIOCTSBHTb '0' H 11anee KI (cM.,.o6pa-

3911 s). 

MaTepaan rpynnbl E 38HBMaeT s M03Y Sl'leiiKB c 2720 no 3014. 

B. B rpynne B 38118JOTCB aa nep<jlo~~:apTe KoHcTaHTbl, aeo6XOIIHMbie 11nH pa60Thi npo

rpaMMbi. KoacTaHTbl 38118JOTCB Kax yxa3aao HBJKe. 

1. KoacTaBTbl s soCbMepa'lBOM KOlle 

HoMep Sl'lell~~:a M03Y 

0040 

0041} 
0042 

0043 

KoacTaaTa 

T 

Pe3eps 

2. KoacTaHTbi B 

0044 

0045 

0046 

0047 

0050} 
0051 

005:.! 

KI - JtOHTpom.aa!l cyMMa 

Pe3eps 

Hcn01lb30B8HH9 KOHCTSHTbl 

npa3H8K pa60Tbl nporpaMMbl 

119C!ITH'IHOM KOlle 

2 
MP - Mecca Mameaa (Mas/c ) 

MH Maces aaneTaJOmell 'lSCTHIIbi (Mas/c
2

) 

a • KOHCT8HT8 p83lleneHH!I KpHBH3Hbl H HM-
nym.ca (eM. CHOCKY CTp. 10). 

A - MHOJKHTenb B <jlopMyne nepexo.ua 
/1/ 

OT KpHBH3Hbi B K HMnym.cy. 

(8 601lbiUHHCTBe cny'l89B A= 1) 

(CM. o6pa3en 3anonaeHHH aTax nep<jloKapT- 'o6pa3eu N9 4'). 

f. ,llaHHbie '6a6naOTeKH HlleHTH<jJHUHpOBSHHblX C06biTHil' p83M<'!IU8JOTCB H8 MSI'HHTHOli 

neaTe ana s TOM JKe .nopBIIKe aa nep<jloKapTax. 

nepBSB 3088 6o6HHbl MSI'HHTHO!l neHTbl HCIIOJib3yeTCB KSK • 8llp9CH8B KHHI'8 • .unB 

OCTSJibHOli ee 'l8CTH. 
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B nepaoil aoee, conepJKaweil acerna 103 cnoaa, rne yKa3biB8JOTCH HOMepa H 

acex ocTanbHbiX aoe aToll neHTbl cnenyJOWHM o6paaoM: 

000 • N~! ' 3Mn A 2 • 0000 

N<J
3

Mn - HOMep 30Hbl MarHHTHOil neHTbl, 

A 2 - nnaea 30Hbl. 

nocne BCeX HOMepOB 30H - B BX }lnHH CTOHT 'ceMepKa'X) 

Bo aTopoil aoee acnoru.ayJOTCH TOJU.KO nepBbie TpH cnoaa 

anpec 2 anpec 

cnoao N• 6o6HHbi y'leTHb!i! HOMep <jlH3HKOB 

3 anpec 

:.:! cnoao pea epa 

3 cnoao pea epa 

HOMep 3KCnepHMeHT8 ¢H3HKOB 

nH'IHblll npH3H8K <jlH3HKOB. 

.QnBHbl 

Ha'IHHaH c 3-ll 30Hbl HJlyT aenH'IHHbl , xapaKTepaayJOwHe co6brTHH, no eecKonbKY co6bi

THii a aoee. Co6brTee OT co6biTHH oTneneeo •ceMepKoll'. 

11e¢opM8llHH pa3Meweea a cnenyJOWeM nopHnKe. 

I. N• nneHKH, N<! Kanpa, N<! 30Hbr. 

2. n oo 
3. n oo 

~I a, 
Nsas 

N2a2 

Ne•e 

N a s 
N7 a, 

N a 
4 

NK 

3TH aenH'IHHbl onpenenHIOT THn HJleHTHcPHUHpOB8HHOrO C06blTHH, K8K 3TO OnHC8HO B 

paanene A HaCTOHWero naparpa¢a. 

4. 
xx) 

5. 000 0000 0000 n 

n - 'IHCnO TpeKOB B C06b!THH ( BKni0'18H nepBblll H He3aperHCTpHpOB8HHbli!). 

6. ---------
xx) 

7. N<J TpeK8 H N, ' 

rne N 1 - ycnoBHbiH HOMep qacTHUbr , OCTBBHB!llell STOT TpeK. KaJKnaH H3 aene'IHH aaHH-

MaeT OTJlenbeyiO CTpOKy. (nnH H838perHCTpHpOB8HHOH '18CTH!lbl BOCCT8HOBneHHOH nporpaM

MOH eneHTH<jlHKauue N<! TpeKa ~ 0). 

x) 
ConepJKaHHe H'leliKH 7747. a YIC- 2. 

xx) 
YIH<jlopMBUHH TBKBX nyHKTOB He HYJKHB nnH pa60Tbi HBCTOHWell nporpaMMbl, 

6 

<ha rpynna noaTopHe~ 

8. x) 

9. 3neCb npHBOJl!ITCH 

ro H3 cne.aoa, sx.nJO'IJ:aSI soc 

f3 1 - 83HMYT8JlhHbiil yro 

q 1 - Taereec yrna c n . 

K 1 HnH pI - HMnyru.c H 

nnH HQ38perHCTpHpOB8 

aenH'IHHbi f3 0 , q 
0 

, p 
0 

<!JHllHpOB8HHbiX C06b!THil• no 

,, 

X) YJ H¢ 0pM8llHH STHX nyJ 

XX) nocne 38KnJO'IBTenbHI 

~ 



3biBSIOTC !I HOMepa H nnHHbi 

9 

3 anpec 

<jlH3 HK OB 

eHTS <jlH3HKOB 

<jlH3 HKOB . 

C06b!TH !10 no HBCK OIIbKY C 0 6bi-

>6biTH 51, K8K 8 T O Oll HC8HO B 

H'HCTpHpOBBHHhi H ). 

:c . Ka>K.a.a st H3 aenHtt H H aaHH-

lbl BOCCT 8H OB fl e HHOH n por paM-

18C T OSIIU9i\ nporpSMMbl . 

3Ta rpynna UOBTOp!le TC!I CTMbJCO p83 0 CJCOIIbKO CnBAOB HM99TC!I B C06biTHH. 

8. 
x) 

9. 3neCb UpHBOII!ITC!I UOA06paHHbi9 nporpaMMOJI HIIBHTH<jlHJCSUHHXX) napaMBTPbl KSlKAo-

ro ua cnenoa, BJCniO'Ia!l aocc.,.auoaneuahi ll, ecn.. ou 6hln. napaMeTpbi unyT rpynnaMH .no Tpu: 

f3 
1 

B3HMYT81IbHb! ll yron, 

q 
1 

Tauresc yrna c nnocKoCTb iO XOY, 

K 1 HnH p 1 - HMUyllbC HnH 1CpRBH3 BB. 

llng H93aperHC TpHpOBS HHOll '18CTHUbl 0 BOCCTSHOBnBHHOll nporpaMMOll HIIBHTH <jlHKBUHH, 

aenH'IHHbi f3 0 , q 0 , P 0 onpenen SIIOTCSI nporpaMMOJI, <jlOpMHpyiOIUBll '6H6naoTe Ky HIIB HTH-

<jlHUHpOBBHHbiX C06biTHll ' UO <jlopMy na M: 

P = p n 
0. 1 

I 
Io'O; 

p I e I 

I · n 
! ! 

x ) Y! u <jlop MaiiH !I 3 THX n y HKTOB u e u y JKua n n 11 p a6oTbi npo r paMMbi . 

xx) / 1/ 
nocne 3 8Kn iO'iBTBnbHOll HTe p a UHB B , BbiUOnHeHHOH no MBT OilY n a rpa H lKS . 

7 



f -I O>s {31 

m e I Sinf31 

qi 
n Q -- 2 

I yl+ q j 

Pi ~-
- 2 P 1 =( AVl+q i 

Ki 

i .,1 0 

3necb npaHHTa o6maH ycnoeHOCTh - cnen N! I - sTo cnen ny'lKOBoi! qacTHUhi, Bhi3-

eaell!eil )l8HH09 B3aHMOJlei!CTBB9. 

10. Ha MarHHTHoi! neaTe conep"'aTCH Oll!HOKH B KOppenHUBOHHhie 'lneabl Oll!HOOK napa-

MeTpoe e cnenyJOmeM nopHnKe nnH Ka"'noro a3 cnenoe: 

2 2 2 2 
(tJ. {'i 1 ) ,(tJ.q 1 ) ,( tl. K 1 ) una (tJ.P

1
) ,tJ.K

1
tJ.K

1
+1, tl. K 1 tJ. KI+ 2 '• • • 

nnH He3aperHCTpHpOBaHHOi! 'laCTHIIbl 0 BOCCTaHOBnBHHOi! nporpaMMOi! HllBHTH<!>HKaUHH, 

eenn'lHHhi (<\fl 0 )
2 

(tJ.q 0)~ (tJ.P 0)
2 

, (tJ.P 0 tl. K1 )onpenenHJOTCH nporpaMMOil, <!>opMapyJOmei! ,. 
•ou6na oTe Ky uneHTH<!>anapoeaaabiX co6biTHil no <PopMynaM: 

(;;;-)2 ~( a P 0 )2( tJ.{3 )2 ~( a p 0 )2( tJ. )2 ~( ~ )2(tJ. P ) 2 
o Q a-{3 I +- a-q ql +- - a P 1 + 

I I I 

+l:~~.~ 
1 .,lJ a P 1 a P1 tJ.P1 tJ. P J 

-- a 
(tJ.q 0 )

2
=::!:( a~o )2( .<\ {3 1 )2+~( :qo )2(tJ.q

1 
)2+~( ;~a )2(1\P

1
)2+ 

1-' I ql I 

+~~~.~ 
- aP1 aP 1 (tl.P 1 tJ.PJ) 

8 

(tl.f3o )2 =~(.!!!__ 
af3 

+~~~ 
a J 

tJ.P 0 tJ.P1 

II. npH3HaK KOHUa c 

YKa3aHHhie e 11 ••• , 

I - llBCHTH'IHb!i! BH)l 

:]- .oc ••• , ...... . 

7 - ll9CHTH'lHbli! BHll 

g)- 'IHCna , nepeee)leJ 
IOj 

Ecna naHHhie BBOllHTC 

no.QrOToan eHbl B TBKOM )f(e 

Ka"'noro co6biTHH aeo6xona 

IUBHhi cpa3y nocne rpynn A 

Pa6oTa nporpaMMbi H' 

rpynnaM A, B, B. nanee Bl 

poi! npoqlaMMB <!>opMHpyeT 

neHThl. 

no nop!!JlKY pa6oTbl H 

nonnpor paMM, OT nJ )lO n9. 

x) 
B nporpaMMY B ST• 

KOHTpOTlbHYJO CYMMy • 



~ ny'IKOBOli 'IBCTHUbl, Bb13-

!OHHbl8 'ln8Hbl OliiH60K napa-

orpaMMOJ! HlleHTH<i>HKaUHH, 

rpaMMOll, <!>opMHpyiODlell 

( !:>" )I I(.!b._)l(!:!" )2 I( a{3 0 )2(!:! )2 I( a{3o_)2(t:.P )2 
"o = a" " • + ~ ql + a P 1 + 

fJ I I I 

11. npH3HBK KOHUB COI5biTHSI - 'ceMepKa' (COJl8plKBMOO S1'18AKH 7747). 

YKa3aHHbie B 11 ••• , 10 aena'IHHbi KOJlHPOBaHbi cneJlyiODlHM o6pa3oM: 

1 - Jl8CSITH'IHbtll BHJl (6e3 nepeBOJla) 

:]- •oc•••pm•O ••• 

7 - )l8CSITH'IHbtA BHJl (6e3 nepeBOJlB) 

e)_ 'IHCna, nepeae)leHHbte B MaliiHHHbtll KOI!. 

1oj 
Ecna naHHbte BBOI!HTCH He c MarHHTHOll neHTbt, a c nep<!>oKapT, To OHH nonlKHbt 6biTb 

no.a.rOToaneHhi a TaKOM )t( e BH.lle ~ nopSUJ.Ke, KaK naHHbte Ha MarHHTHol! neHTe. Ho nocne 

KalKnoro co6biTHH aeo6xonaMo aMeTb KI • nep<!>oKapTbt 3Toll rpynnbi nonlKHbi 6blTb noMe -
:X) 

meHbi cpa3y nocne rpynn A, 6, B • 

III • Pa6oTa nporpaMMbt 

Pa 50Ta nporpaMMbt HB'IHHaeTC SI c aaona HH<!>opMaUHH c nep<!>oKapT nocnenoaaTenbHO no 

rpynnaM A, 6, B • .Uanee BBOI!HTCH HH<!>opMBUHH nepaoi! 30Hbt c MarHHTHOll neHTbt, no KOTo

poi! nporpaMMB <!>opMHpyeT BBOI! HH<!>OpMBUHH, COI!eplKBDleliCSI BO BCeX
1 

OCTBnbHbtX 30HBX 

neHTbt. 

no nop!li!KY pa50Tbt H BbmOnHHeMbiM onepau HHM nporpaMMa pacnanaeTCH aa nen!lTb 

nonnporpaMM, OT n1 1!0 n9. 

x) 
8 nporpaMMY B 3T OM cny'lae BBOil!lT no5aBO'IHyiO KBpTy N9 98 H COOTBeTCTBYIODlYtO 

KOHTponbHYIO CyMMy. 

9 



nl. Ecn.H B n. A CTOBT o, TO nporpaMMa nepeXOABT It n2. Ecns B n,A 38A8Bbl 

TBUbl COt5biTBA, An!! KOTOpbiX BYlKHO Bbl'IHCn!!Tb 91jlqleKTBBBble MaCCbl 0 TO npOB3BOABTC>I cpaB

HeHBe C BBMB TBU8 nepBOrO B3 COt5biTBA Ha MarBBTHOA neHTe (eM. n , f , 2 B 3), 

803MOlKHbl ABa peaynbTaTa CpaBHeHB>I: 

I) Ecn.H coOTBeTCTBBH ReT, To Bbl3blaaeTC>I cneAyromee co6biTBe c Mar HBTHoA neHTbi, 

2) Ecn.H COOTBeTCTBHe eCTb, TO nporpaMMa nepeXOABT K n2. 

n2 B n3 , 8 3TBX 6nOK8X nporpaMMa Bb!Aen>!eT BH<jlopMaABIO, OTHOCSilllYIOCSI K nepBOMy 

cneAy (ny'IKOBOMy ) B BTOpB'IHblM cneAaM, Heo6XOABMYIO An>! A8nbHeAweA pa6 0Tbl , <PopMH-

pyiOTCSI BenB'IHHbi: 

N<> TpeKa i 

N1 ycnOBHblA HOMep 'laCTBilbl, OTHOCIDlleACSI K -y TpeKy, 

{3 
1 

- 83HMyTanbHblA yqpn HMnynbca, 

ai - yron HMnynbca c nnocKOCTbiO 

P 1 - HMnynhc 

1 - yrnOBble 0WH6KH 0 
6.{3} 
6.a 1 

6, p 1 - OWH6KH BMIIynbCa, 

rile 

p 
I 

[-xl_ x > a 
I 

x
1 

< a 

X - B e nB'IHHa, CTOSI!UaSI B n, f, 9) Ha MeCTe K 1 HnH pI 

x) 
a - npaaelleHo aa nep~oxapTe (n.B) 

2 
( ,.. p 1 ) 

a
1

•arctgq
1 

( 6. X) 2 ' ecna 

A2 7[ 
2 

~(6.K1 
K2 

1 

x 
1 

> a 

2 • 2 

) +~(6.ql) l 
1 + ql 

(6.a
1
)2•(6.q )2(l+q2)-2 

1 1 

x) 
B 6onbWBHCTBe cnyqae a~ 1 

10 

ecna x < a 
I -

I I 
. I 

l 

no ABHHbi M ny'IKOBOro C 

BHCTCKHA $BKTOp Y
0 

f3 , 

Y, 

n.5 B n,6, <PopMBpyiOT C! 

BOA rpy nne (n .• E) H 3 TH KOMI 

AyeMOM COt5biTBH C OAep JKaTC !I 

ecna BeT, TO Bbi6BpaeM An !! n 

pOB B AaHH OM C06biTHH He CO) 

n.7 . B bl 'IHCnSIIO'J'CSI Hanp• 

M8CCb l q aCTHU, OTHOCSIIIlB9CSI l 

CSUil8SIC H K cne.naM , BXOlUIIIlBM 

ne 

n . 8, np0H3BOAHTCSI Bbl~ 

III , p a60Tb/
2 
I. 

B aeAe M cneAyiOm He o e 

i - BHA9KC cne)la, npHI 

C1 - HHA9KC ae nH"'HH, xapa1 

a) 3HeprBSI B HMnynhC I 

Pa-( F 

6.Pa - ! I[( iiP, 
1 iia 

P ~I P f 
Ox 1 1 



Ee11B a n,A aaAaRbl 

! 0 TO npOH3BOAHTeS! epaB

n, r, 2 a 3). 

THe e Mar HHTHOA neHTbl, 

OTHOC>UllyJOeS! K nepBOMy 

.aei!weA pa6oTbt, <PopMH-

eena x <a 
I -

, I 
. I 

I 

no AaHHbiM ny'IKOBOrO eneAa Bbl'IHenSieTeS! OTHOeaTenbHaS! exopoeTb {3 e H penS!TH-

BHeTeXHA cjlaKTOp Ye 

n,5 II n,6, <l>opMHpyJOTeS! ,J<OM6HHaUIIH H3 enenoB, eornaeRO 3anaHHblM Ha6opaM B nep

BOA rpynne (n .• E) H 3TH xoM6aaanHH epaaHHBBJOT e aeenenyeMbiM eo6btTHeM, Eena a aeene

nyeMOM e06biTHH eonep>KaTeSI '18eTRUbl 0 OTROC>UllHeeg K nepBOMY Ha6opy, TO nepeXOilHM xn,7; 

eena aeT, TO Bbt61lpaeM nnH npoaepxa aa ( n. E) enenyJOIUHA aa6op, Eena HH onaa aa aa6o

poa a naHROM eo6biTHH He eoneplK.HTeH, TO nepexonHM x o6pa6oTxe eneny10mero eo6btTHH. 

n. 7, 8 bi'IHen5110Te51 HanpaanHJOIIUl9 J<OCHHyebt enenOB H no Ta6nane 1 onpeAen>i:<'>TeS! 

Maeebi 'laeTHn, OTHOeSI!llHeeH KO seeM eneABM eo6biTH51, 8btAenHeTeS! Be51 HH<jlOpM8UH51 0 OTH<>

eSI!llaSie!l x enenaM, axonSI!llHM a aeeneAyeMbt ll aa6op. 

ne 

n. 8, npOH3BOilHTe51 Bbl'IHeneHHe a<!><jleKTHBHblX Maee TBK, XaK 3TO AenaeTe51 B pa3ne

lJI , pa60Tb/
2 1

• 

BaeneM eneny10mae o6oaaa'leHRII: 

i- aanexe enena, npnaaAne>KawaA x aanAHHOMY <t>aaattoM aa6opy (eM. n, E), 

u - HHil9Ke BeiiH'IHH, XapaxTepH3YJOWHX Ha6op B nenOM, 

a) 3HeprHS! H HMIIynbe Ha6opa 'laeTHil (pe30H8Hea) 

P ~I P f 
Ux 1 ·1 

11 



(S) Yrnoabie xapaKTepaCTRKR cneJlOB aa6opa no oTaoweaaiO " aanpaaneHRIO HMnym,ca 

peaoaaaca a na6opaTopaoA cacTeMe. 

rJle 

':rz fo• - -p- -
0 

Cos () • f f + m m + n n tu 1 cr 1 a 1 u 

~~ • P 1 Sin ()
10 

!>. P1~ e(f>.P 1 )Sin0 10 , 

m e 
0 

Paz 
p;-

p 
o u-= P Uz 

0 

B) 3qxpeKTHBH8>1 Macca W
0 H ee OWR6K8 f>. W

0 
• 

2 2 
Wo•YEo-Po 

t.w • 1 ~[ < awo >2 (t>.P )2+(_&..) 2(!>. )2+( aw,. > 2(t!f3 >2 1 1 ~ o iJp
1 

I aa
1 

at of3
1 

I 

r) nepeXOJl B CRCTeMy ll9HTp8 MaCC HCXOJlHOrO B3aBMOJl9liCTBH>I. 

06oaHa'leHH>I; 

C - HHJl9KC BenR'IHH B CHCTeMe ll9HTpa MaCC HC.XOJlHOrO B3aHMOJl9liCTBH>I, 

f k , m k , n k - Hanpaanmowae KOCHHyCbi aaneTaiOweA 'laCTHUbi ( 'laCTHUbi N' 1) 

Pc=yEc2-W2 
0 0 0 

P~-y c< Eu-f3 c Po CosOo) 

pocll e yc (Po Cos ()o- {3 cEo ) 

/'; P 0 c 
/\pol l • -p- po ll 

0 

c c c 
po.J. = p o Sin () o ' 

PC 
Cos (); e ---'"-ill 

PC 
0 

c !>.Po c 
/';P .J.=~Po.l ' 

0 0 Cos ()o e faf k + mo mk + "a nk • 

Bena'IHHbi f3 c R y c onpeJleneHbi B lii , n. 2, n. 3. 
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Jl) nepeXOJl B CHCTe M · 

CHCT9M9 ll9HTp8 M8CC Ha6o: 

P* , 
IT 

.p 
I 

AaaMyTanhHblll yron 

aaeM aaneTaiOwell '!aCTRllbi. 

f , 
0 

n 
0 

AaaMyTaiihHbiA yron ¢ 10 

pe30H8HC8 

Cos' 



ll9HHID K H8ITp8BIT9HHID HMIT y nbca 

one licT BH ll. 

B38HM0ll9AC TBBH. 

lllbl ( 'IBCTH!lbl NY I ) 

ll) nepeXOll B CHCT9MY ll9HTpa MSCC Ha6opa (pe30H8HCa). * - HH)l9 KC B 9 ITH'IHHbl B 

CHCT9M9 ll9HTpa MBCC HB60pa (pe30HBHCB) 

P* ••./E*2 - M 2 
1 1 1 

Cos()* - P 
in ly 

P* 
1 T' 

• P m' + {3
0 

y
0 

·m ~ ( _]l_ f3 P Cos() - E ) 
1 y 0 + 1 0 1 10 1 

AaaMyTBJibHbll! yron </> O pe30HBHCB B CHCT9M9 KOOpllHHBT, CBSI3BHHOll C Hanpaane

HH9M H8D9TBIDW9l! 'IBCTH!lblo 

f , 
0 

f , 
Cos¢ ---

0
-

0 Sin() 
0 

. n~ 
Stn ¢0 =~ 

10 0 

n' -- -
0
-k- (f f +m m )+n y 1-n 2 

o yl-n2 o o k o k 

AaaMyTanbHbill yron ¢
10 

p930HBHCB 

-l! 'IBC THlibl OTHOCHT9JibHO HOpMSITH K ITITOCKOCTH p0lK)l9HHll 

A,B,+A.B. 
Sin () 

0 
Sin () 

1 0 

13 



Sin¢ Ia • 'I/(A 7 B.)
2
+(A,B.-A.B

0
)

2+(A
7
B.) 2 

Sin Oa Sin 0 Ia 

A z - m ~ - n ; - n ~ m ~ 

A ... n' P.' - f' n 
y 1 a 1 a 

Az · f:m~-m~f~ 

B s =-n~ 

Bz - e;, 

f, 1 
I a~ ( P I mk h. m 1 f d 

'1/ 1- nk 

m : - Cos <J) 1 11:1 e J r k + m 1 m k + n 1 n k 

n; --~(P1 f k+m 1 mk)+n
1 

'1/ 1-n: 
'1/ 1 + n k 

e ) llnH llBYX 'JBCTH'fHbiX HB60pOB B bi 'JHCnHJOTCH BBnH'fHHbl 

Cos 0 , :: P f ,+ m m , + n n , 
11 1 1 J 1 1 1 

Cas 0 , 
1,1 

E1°E7'+P1 PL'Cas0
1

0 1 •- E
1 

E
1

' 

p 1 PI, 
i - n " p Bbrtl c n e 11 Ha 6 o p a ( peaoHa Hca ), 

i' - BTopoA c ne11 Ha 6opa ( p ea oHa Hca) . 

lK) B enn 'fi!Hbl B hl 'fHC n HJOT CH B TOM c ny'fae , e c1IJ< Te 0 

OT HOCHTCH KO BCBM Cne)lBM C06b!T HH, K p OM e n epaoro ) 

Cas 0 '1 -r'l f k + m '7mk + n'l n k 

E c . y [ E - ,8 P Cos 0 ] 
'1 c '1 c '1 '1 

p'l ll• y o(P'IU>s0'7-E>) (:3 c) 

c -1 
t. P'I II .p'l t. P 'l 

14 

( e M. n. 8, I) (HH/le Kc '1 

f, 
'1 

n; 

p~ 

Ca 

Si1 

,D. o n o nHHTe n bH O B bi "'BI 

p a60Tbl nporp aMMbl HllBHT E 

li. 

E= '1/ 

n . 9. <l> opMHpyeM HHtj>OpMBI 

IV. BH/l HHtj>C 

CT pOKB N!1 nneHKJ 

2 CT pOKB} Tun co61 

3 CT pOKB 

4 CT pOKB HoMep a • 



• __ n_k_ (f f + m m ) + n v 1 - n 
2 

V 1 - n~ '1 k '1 k '1 k 

f, 
Cos¢ 71 n =' s;;;-}

'1 

D, 

Sin ¢n n = _::_n_ 
., Sin 0

71 

JlonOnHHTenbHO Bbl'IHCnsnOTCR KOHTpOnbHbi9 BenB'IHHbl ( JJ.nR nposepKH npa BHnbHOCTH 

pa60Tbi nporpaMMbi HJJ.eHTH<jJHKBUHH Kaaanos peaKuall
11 1 

). 

2 2 2 
M = E - P 

n. 9. 4>opMHpyeM HH<jJOpM8UHIO JJ.nR Bb1Jl8'1H H8 ll9'18Tb. 

CTpOK8 

2 CTpOK8} 

3 CTpOK8 

4 CTpOK8 

IV • BHJl aa<jJopMaUHH, BbiJlasaeMoll nporpaMMoll aa ne'<aTb 

I. 3aronosoK 

N~ nneHKH, ~ Kanpa, NCJ 30Hbi 

Tan co6biTHR, KaK oa yKa3aH B pa3)lene ( n. A) 

HoMep 30Hbi MarHHTHol! neHTbi 

15 



npocseT 

1 CTpoxa) 

2 CTpOK8 

3 CTpOK8} 

4 cTpoxa 

{

HoMep cne)la 

Ycnosa~A aoMep qacTan~ 

- llnH nepsoro cne)la B accnellyeMOM aa6ope qacTan 

{

HoMep cnella 

Ycnosa~A HOMep qacTan~ 

- llnH BTOporo cne)la B accneJlYeMoM aa6ope qacTan. 

(3Ta Bht)laqa npo.<~on>KaeTCH no seeM cnellaM, BXO.<llllllRM B aa6op). 

npocseT 

1 CTpoxa) 

2 cTpoxaJ 

HoMep cneAa 

Ycnosa~A BOMep qacTan~ 

- llnH xa JK.<loro cne.<~a col5btTRH, ae some.<~mero B accnellyeM~A aa6op. 

(3Ta B~.[laqa npO.<lPJl>KaeTCH no BCeM cne.[laM C06~TRH, He BXO,[IHWRM B Ba6op). 

2. XapaxTepacTaxa 

1. Eu 

2. p(l 

3. AP 
(I 

4. wa 

5. 6Wu 

6. f a 

7. ma 

8. na 

9. fJ 0 

10. y 0 

11. f; 
12. m 

(I 

13. n 
, 
(I 

14. Coscpu 
15. Sin cp a 

npocBeT 

aa6opa (peaoaaaca) 

16 

I. fJ o 

2. y 0 

3. E ~ 

4. p~ 

5. pao\1 

6. AP~ II 
7. CosO~ 

8. p(lo! 
e 

9. 6Pu4 

3. XapaxTepacTRKH c ; 

1.eo. 6 1u 

2• psi 

3.AP I .L 

4.E1 

5.Ps*ll 

e.A~il 
7. E* 

I 

S.P) 
9.Cos o• 

I 

10.Cos 0* , 
ly 

1l.Cos0* 
ID 

12.Cos <P su 

13.Sin cp su 

npocseT. 

4. LlononaBTenhH8H E 

1. Cos ()II, 

2.Cos0°, 
II 

Llanee aaqaaaeTCH Bhtt: 

aa .<18HHOro co6btTBH. B bt.<la~ 

B xoane xa JK.<~oro c o6 < 

CTpOX8 N! nne axa, 

2 cTpoJ<a) Tan c o6ht1 

3 CTp01<8 

4 CTpOK8 HoMep ao< 

XapaxTepacTBKB scex 

BCXO,[lHOrO B38BM0,[19ACTBHH 

1. f ~ 

2. m ''1 

3. n ~ 

4. Cos <Pl)n 

5. Sin <P l)n 

6. fJ e 

7. Y e 



:ope '18CTHII 

•pe '18CTRII. 

aa6op). 

ero B accne~yeMhll! ua6op. 

[O~>IIliBM B H86op). 

aca) 

3. XapaxTepacTaxa cne~oa aa6opa (peaoaauca) no oTuoweuaiD x ua6opy. 

l.eos O•u 

2. p•-+ 
3.£\P 1 .l 

4.E1 

5.P
1
*!1 

6 " 6 ~il 
7.E* 

I 

8.P7 
9. Cos o• 

I 

lO.Cos IJ* , 
ly 

ll.CosiJ* 
ID 

12.Cos </> ICT 

13.Sin </> 
111 

llpocaeT. 

4. llononBBTenbH8SI Bbl~8'18 ~n>l ~BYX'I8CTB'IHhlX aa6opoB. 

1. CosiJ
11

, 

2. Cos IJ e , 
II 

nanee B8'1BB89TCSI Bbl~8'18 .[{nSI BTOpOrO H860p8 '18CTHU 1 KOTOpblli MOlKHO o6pa30B8Tb 

H3 .[{8BHOrO C06biTHSI . 8bl.[{8'18 CHOB8 H8'1HH89TCSI1 1<81< nOK838HO B '}. 3aronOBOK '• 

B I<OB!Ie xa>Knoro co6biTBR ne'laT&IDTCR 

CTp01<8 

2 CTpOI<8l 

3 cTpoxa j 
4 cTpoxa 

N! nneHKR 1 Jlk KB.[{pa, Jlk 30Hhl 

Tan co6biTHR 

HoMep 30Hbl M&rHBTBOli neHThi. 

, ecnH T- 0 , Cne.llyl01UB9 B91lH"'HHbl: 

XapaxTepBCTHKH BCeX cne.[{OB C06biTBSI (KpOMe ny'IKOBOro) B CHCTeMe UeHTpa MBCC 

HCXO.[{HOrO B3BBMO.[{el!CTBHSI 

1. f ~ 

2. m '
11 

3. n' 
.11 

4. Cos .p71 D 

5. Sin .p 
"'D 

6. {3 e 

7. y e 

17 



8. E~ 
9. p; 
10.1';11 
ll.t.P;II 
12.CosiJ~ 

13.P
71

.1. 

(3Ta BbiJla'la UOBTOpReTCR anR BCeX cneaos CCi6biTHR). 

JlononHHTellhHBR BbiJlB'Ia 

1. E H 

2.E 
3. p2 

4. M 2 

(CneJlbl HllYT B TOM UOpliJlKe 1 KaK 3TO yKa38HO B UOCneaHel< BbiJla'le anR Ha6opa 'laCTHU). 

n.9. CoaeplKHT HeCKOnbKO ao6asneHHli, ne'laTb nporpaMMbl II ne'IBTb P.H. 

npeayCMOTpeHa B03MOlKHOCTb CneuaanbHbiMH K8pTO'IKaMH HCKniO'IHTb 'laCTb Ue'laTH. 

AsTOpbl Bbipa)KaJOT 6naroaapHOCTb r .H. TeHTIOKOBOli, A.<l>. nyK'bRHUesy 3a UOMOIIlb 

a pa6oTe a A.A. Ky3Heuosy H H.H. MenhHHKOBOli 3a noCTORHHbili HHTepec. 

n H T e p a T y p a 

1. 3.M. 11saH'IeHKO, A.<l>. nyK'bHHUes, B. H . Mop03, A.!l. MaKapeH!tOBa, r.H. TeHTlOKOBe. 
nporpaMMB aaenTH<jlHKaUHR KBHanos peaKUHli. npenpBHT Ol1.Hl1 M P-2399, !ly6Ha 1965. 

2. P.M. !llKa6ap-3aae, 8.11. Mop03, A.B. HBKHTHH, A.l1. Poaaoaoa, 3. Pynn, IO.A. Tpos!H, 
B.A. Wax6a3siH. nporpaMMa 'Bbi'IHCneHHe a4xjleKTHBHbiX Mace•. npenpHHT Ol1.H II , 
Nc 1957, !ly6Ha 1965. 

PyKonacb nocTynana a H3JlaTenbcKali OTnen 
1 CeHTH6pR 1966 I'. 
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